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(57) ABSTRACT

A unique reproducible nomenclature for all components of a
wiring harness is provided such that automatic calculation
and re-calculation of wiring harness configurations is made
possible. Specifically, automated updating of identification
tags for harness nodes, bundles, parts from/referring to these
topology elements without connectors/connections/cable
lugs, as well as accessories referring to connectors, is pro-
vided for using a unique reproducible nomenclature and set of
predefined rules.
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METHOD FOR GENERATING UPDATED
VEHICLE WIRING HARNESS DIAGRAMS

FIELD OF THE INVENTION

The present invention relates in general to generating
updated vehicle wiring harness diagrams, and more particu-
larly to a novel approach for providing a unique reproducible
nomenclature for all components of a wiring harness in order
to enable automatic calculation and re-calculation of wiring
harness configurations.

BACKGROUND OF THE INVENTION

It is generally known that vehicle wiring harnesses are very
complex and cumbersome to modify. Moreover, many mod-
ern vehicles provide the driver with the ability to modify the
vehicle’s electrical functionality, and the added complexity
created by this feature has to be incorporated into the design
of the vehicle’s wiring harness. Further complicating the
process of generating and/or modifying vehicle wiring har-
nesses is the fact that no two vehicles have the same wiring
harness configurations.

During harness design and modification, development sta-
tuses of wiring harnesses must be manually compared since
there is no reproducible nomenclature that can be used to
particularly identify the changes made for adaptation of the
manufacturing plans. It can take over twelve hours to manu-
ally compare two change versions of a wiring harness in order
to identify any changes that have been made.

While an open standard referred to as “KBL” has been
developed to define automotive electrical wiring harnesses
and is being used by a number of manufacturers and their
suppliers, the standard IDs assigned by current wiring harness
design software tools have a model-specific prefix followed
by a sequential number. The result is that, from the vehicle’s
point of view, the same nodes, bundles, fasteners, wiring
protection parts potentially have different IDs on different
drawings. Similarly, from the vehicle’s point of view, differ-
ent nodes, bundles, fasteners, wiring protection parts poten-
tially have the same IDs on different drawings. As a result, any
electronic analyses, evaluations or comparisons, as well as
the uniqueness of definitions (e.g., the routing definition for
ring routing), is very complex and laborious.

Wiring harness manufacturers employ a so-called model-
ing board (FormBrett), where upon the wiring harness is
actually produced. This board can be in the form of a 10to 15
meter long wooden plate containing the paths and the holding
fixtures to produce a wiring harness configuration, i.e., a
particular wiring harness that will be integrated into a par-
ticular vehicle.

When a vehicle manufacturer requires a modification to an
existing wiring harness, the wiring harness manufacturer
would not typically want to discard its entire modeling board,
but would rather prefer to adapt it. However, to accomplish
this, the wiring harness manufacturer must know, on a dia-
gram level, exactly what the requested modification consists
of. Today, this cannot be calculated electronically given that
the vehicle manufacturer’s development tools and the wiring
harness manufacturer’s form board design tools are not
readily compatible. Therefore, there is a need to provide a
unique reproducible nomenclature for all components of a
wiring harness such that automatic calculation and re-calcu-
lation of wiring harness configurations is made possible.

BRIEF SUMMARY OF THE INVENTION

Disclosed and claimed herein are computer-implemented
methods and computer program products for generating
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2

updated vehicle wiring harness diagrams. In one embodi-
ment, the method comprises receiving, by a processor-based
computer, a user request to alter vehicle wiring harness data,
wherein the vehicle wiring harness data corresponds to a
vehicle wiring harness diagram having a plurality of nodes
and a corresponding plurality of node identification tags
(IDs). The method also includes reassigning, in accordance
with at least one predefined rule, the plurality of node IDs
corresponding to at least the plurality of nodes altered in
response to the user request. In addition, the method includes
generating an updated version of the vehicle wiring harness
diagram in accordance with the node ID reassignment opera-
tion.

Other aspects, features, and techniques of the invention
will be apparent to one skilled in the relevant art in view of the
following detailed description of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the present inven-
tion will become more apparent from the detailed description
set forth below when taken in conjunction with the drawings
in which like reference characters identify correspondingly
throughout and wherein:

FIG. 1 depicts a simplified flow diagram of how one or
more aspects of the invention may be carried out using a
wiring harness drawing authoring software tool;

FIG. 2 depicts an exemplary process for how the node IDs
may be reassigned in accordance with the principles of the
invention;

FIG. 3 graphically depicts an example of a wiring harness
node 1D reassignment operation carried out in accordance
with the principles of the invention;

FIGS. 4A-4F are graphically depicted examples of how
node IDs can be inherited in a manner consistent with the
principles of the invention;

FIGS. 5A-5C graphically depict examples of a wiring har-
ness bundle ID reassignment operation carried out in accor-
dance with the principles of the invention;

FIGS. 6A-6D graphically depict examples of a wire pro-
tection part ID reassignment operation carried out in accor-
dance with the principles of the invention;

FIGS. 7A-7B graphically depict examples of a reassign-
ment operation for additional wiring harness parts carried out
in accordance with the principles of the invention; and

FIGS. 8A-8B graphically depict examples of a reassign-
ment operation for accessory parts carried out in accordance
with the principles of the invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Overview of the Disclosure

One aspect of the disclosure relates to providing a unique
reproducible nomenclature for all components of a wiring
harness such that automatic calculation and re-calculation of
wiring harness configurations is made possible. Specifically,
the disclosure provides for the automated update of identifi-
cation tags (IDs) for harness nodes, bundles, parts from/
referring to these topology elements without connectors/con-
nections/cable lugs, as well as accessories referring to
connectors.

As used herein, the terms “a” or “an” shall mean one or
more than one. The term “plurality” shall mean two or more
than two. The term “another” is defined as a second or more.
The terms “including” and/or “having” are open ended (e.g.,
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comprising). The term “or” as used herein is to be interpreted
as inclusive or meaning any one or any combination. There-
fore, A, B or C means any of the following: A; B; C; A and B;
A and C; B and C; A, B and C. An exception to this definition
will occur only when a combination of elements, functions,
steps or acts are in some way inherently mutually exclusive.
Reference throughout this document to “one embodiment”,
“certain embodiments”, “an embodiment” or similar term
means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at
least one embodiment of the present invention. Thus, the
appearances of such phrases in various places throughout this
specification are not necessarily all referring to the same
embodiment. Furthermore, the particular features, structures,
or characteristics may be combined in any suitable manner on
one or more embodiments without limitation.

Inaccordance with the practices of persons skilled in the art
of computer programming, the invention is described below
with reference to operations that are performed by a computer
system or a like electronic system. Such operations are some-
times referred to as being computer-executed. It will be
appreciated that operations that are symbolically represented
include the manipulation by a processor, such as a central
processing unit, of electrical signals representing data bits
and the maintenance of data bits at memory locations, such as
in system memory, as well as other processing of signals. The
memory locations where data bits are maintained are physical
locations that have particular electrical, magnetic, optical, or
organic properties corresponding to the data bits.

When implemented in software, the elements of the inven-
tion are essentially the code segments to perform the neces-
sary tasks. The code segments can be stored in a processor
readable medium, which may include any medium that can
store information. Examples of the processor readable medi-
ums include an electronic circuit, a semiconductor memory
device, a read-only memory (ROM), a flash memory or other
non-volatile memory, a floppy diskette, a CD-ROM, an opti-
cal disk, a hard disk, etc.

References herein to “KBL” refer both to the current “Har-
ness Description List” standard that is known and used in
automotive electrical wiring harnesses, as well as to any
equivalent naming convention which may be adopted, imple-
mented or otherwise utilized by vehicle manufacturers and/or
their suppliers in connection with the field of electrical wiring
harness design and manufacture.

DETAILED DESCRIPTION

The present invention relates to the recording of wiring
harness configurations with a function that adapts the IDs
(KBL::ID) of the individual harness elements, of the element
types named in the following, for the wiring harness configu-
ration to be recorded according to a specified diagram. In
certain embodiments, this may be done for each of the fol-
lowing harness element types:

Nodes

Connectors

Bundles (segments)

All wiring protection parts that are positioned on a segment
(bundle) (using KBL::Protection_area)

All remaining parts that are positioned on a segment
(bundle) (using KBL::Fixing_assignment)

All parts except for connectors/connections/cable lugs
(KBL::Connector housing), that are referenced by a
node, e.g. fasteners (e.g., spools or branching parts) and
assemblies

All connector-referenced accessories
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As used herein, the term “bundle” (also referred to as a
“segment”) is a section of a topological connection where no
intermediate electrical contacts appear. In other words, at the
beginning and at the end, the same wires go in and out. Cables
and wires are divided in bundles. Every bundle has its own
characteristics, such as length, temperature range, etc.

The principles of the invention can be used to simplify the
routing definition for alternative topology paths with the
advantages of higher data quality, especially for updates.
Moreover, the invention makes possible the distribution of a
wiring harness topology definition over several drawings
with the advantage of simplified change management.
Finally, principles of the invention make possible compari-
sons across product lines.

The principles of the invention may be carried out using a
wiring harness drawing authoring software tool, such as the
commercially available product LDorado Design, CATIA
wiring or Zuken e3.topology. It should be appreciated that
such an authoring tool that is configured to carry out one or
more aspects of the invention may be executed on one or more
processor-based computers, servers, databases and any com-
binations thereof. According to a first embodiment of the
functions to be carried out by the authoring tool, all IDs of all
named elements may be reassigned. According to a second
embodiment of the functions, only the IDs of newly-added
nodes will be reassigned and, building on this, the IDs of the
other named elements.

Referring now to FIG. 1, depicted is a simplified flow
diagram 100 of how one or more aspects of the invention may
be carried out using a wiring harness drawing authoring soft-
ware tool. With respect to Section A of FIG. 1 and in accor-
dance with the first embodiment mentioned above, when
recording a dimensional drawing of a vehicle wiring harness
in its ‘Version a,” in contrast to the prior art, all IDs of the
harness’ elements (e.g., nodes, bundles, wiring protection
parts, etc.) are reassigned according to a set of predetermined
rules, as will be detailed below, and saved with the dimen-
sional drawing.

Also, in accordance with the first embodiment, if the ‘Ver-
sion a’ of the dimensional drawing is changed and recorded
again, however, the IDs already assigned would be deleted,
and all IDs reassigned and saved with the dimensional draw-
ing. During the comparison operation, these IDs may also be
transferred over into the corresponding module’s KBLs inthe
attribute “ID” of the respective objects.

It may also be preferable to reset, after each new recording,
all wiring harness modules of the dimensional drawing (e.g.,
to a status of “new comparison required”) in order to ensure
that after each change of the IDs on a dimensional drawing,
such IDs must also be transferred over into the KBL.

During release and freezing of the drawing and its depen-
dent modules, the IDs assigned at this time are also frozen,
i.e., locked or otherwise made unavailable for additional
modification.

Now, with respect to Section B of FIG. 1, if additional
versions are made of a frozen dimensional drawing, they can
be edited by the user. However, IDs assigned in a previous
version and frozen should preferably not be editable by the
user. In view of this, in wiring harness software author tool of
the present invention, the field element ID may be blocked in
the standard characteristic dialogs for the some or all of the
wiring harness elements.

In addition, it is also preferable to ensure that an ID (for
example one that has been frozen) is not assigned in dupli-
cate. Therefore, in contrast to prior art authoring tools, during
acopy-paste operation the element [Ds are always assigned as
new elements. As such, any input of an alias ID and passing on
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of the element ID for connectors/connections/cable lugs
should be limited, i.e. not to be used for parts list parts.

Afterrecording a dimensional harness drawing of this type,
the element IDs may be assigned in accordance with the
above-referenced second embodiment, i.e., reassignment of
the IDs for the new nodes to be added in comparison to the
previous version of the dimensional drawing, and building on
that, of the IDs of the other elements named. If the dimen-
sional drawing is edited and recorded (either before or after
one or more module comparisons are performed), the same
principle may be used: the element IDs are assigned accord-
ing to the second embodiment.

During comparison operations, the above IDs may be
transferred over into the corresponding module KBLs in the
“ID” attribute of the respective objects. During release and
freezing of the drawing and its dependent modules, the IDs
assigned at that time may again be frozen.

Referring now to Section C of FIG. 1, if a version of a
dimensional drawing is separated to a new article number, the
document to be created in this way may be treated like a new
version of the original dimensional drawing, as described
above with respect to the description of Section B.

It should further be appreciated that, in order to be able to
use the element IDs for the machine comparison of dimen-
sional drawings and modules, new versions or documents in
the life cycle of a dimensional drawing may only be created
for the particular authoring function described herein.

In each of the first and second embodiment, it may also be
preferable to verify that a particular drawing satisfies each of
the following prerequisites:

The dimensional drawing to be considered contains no
nodes or a completely closed topology, i.e. each node
can be reached from any other node using at least one
path along the defined segments.

Atleast one instance of a connector/connection/cable lug is
positioned.

No two instances of a connector/connection/cable lug have
the same short name (Alias_ID. Reason: there is a check
and assignment of a duplicate ID is prevented. If two
identical designations exist, which undoubtedly repre-
sents an error, a number of highly degenerative IDs
result).

Line protection parts are not positioned across segments
(cannot be defined with the current version of LD Design
anyway).

If there is a violation of one of these prerequisites, the user

may receive an error message.

With reference now to FIG. 2, one process for how the node
IDs may be reassigned will now be described. It should be
noted that ‘K7’ will refer to the quantity of all nodes defined
on a drawing, while ‘KU’ will refer to the quantity of nodes
with IDs that have to be adjusted. In the first embodiment
(update of all IDs), KU is equal to KZ. In the second embodi-
ment (reassignment of the IDs only for the newly added nodes
and building on the IDs of the other elements named), KZ
would only contain the nodes whose current ID has not
already been assigned by a previous run of the authoring
software tool.

Process 200 may begin at block 210 with a determination
as to whether nodes from KU lie on zero segments, which are
segments having a length equal to zero, which sometimes
exist in wiring harness drawings. If this is the case, it may be
determined whether any of such nodes is a home node,
whether in the quantity of nodes that can only be reached
using zero segments, one or more nodes exist that are not
included in KU.
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Ifthere are nodes having the same node 1D, this ID can also
be transferred over for the home node considered and the
nodes then removed from KU. If two or more of these nodes
have different IDs, there is an error and the process may be
terminated for violation of one of the prerequisites identified
above.

Continuing to describe the reassignment process 200 of
FIG. 2, at block 220 nodes from KU, on which a connector/
connection/cable lug was positioned, may pass on their short
names (KBL::Alias-ID)—if defined—otherwise its element
ID. In a case where several connectors/connections/cable
lugs are positioned on the node considered, the node may pass
on the ID from the connector/connection/cable lug whose
short name has the smallest value and/or if not present, the
element ID of which has the lowest value in the alphabetical
sorting. It may be preferable to add a prefix, such as “#K:”.
Also, a postfix, such as the character sequence “_07”, may also
be appended. Each node with an ID adjusted according to the
process described may preferably be removed from KU.
Below are two examples of the reassignment operation,
which are graphically illustrated in FIG. 3:

Example 1

Connector: element ID: B18*1B
Connector: short name: B18*1B.A
Resulting node ID (element ID): #K:B18*1B.A_0

Example 2

Connector 1: element ID: B18*1B

Connector 1: short name: B18*1B.B

Connector 2: element ID: B18*1B

Connector 2: short name: B18*1B.A

Resulting node ID (element ID): #K:B18*1B.A_0

In a case where a node that will receive a node ID (element
1D), is the end point of one or more zero segments, the node
ID may be passed only onto other nodes that can be reached
exclusively via zero segments. The affected nodes may be
removed from KU. It should further be appreciated that since
the assignment process is performed in alphanumeric ascend-
ing sequence of designations, even the special case where
different designations are placed on nodes of a chain of zero
segments will be handled correctly and, in fact, analogously
to Example 2 above.

It should further be appreciated that, while the present
disclosure uses the following ID prefix nomenclature, any
other pre-defined prefix nomenclature may be similarly used
in connection with the principles of the invention:

#K: Nodes,

#B: Bundles,

#L: Wiring protection (coil, tube, hose), and

#T: all other parts except for connectors/connections/cable

lugs.

Referring now back to FIG. 2, block 230 represents another
aspect of the ID reassignment process 200, which is to inherit
designation from adjacent nodes that are contained in KU.
Specifically, nodes may pass on the ID from a specific home
node in accordance with the various examples outlined below,
where home nodes are presented as squares and considered
adjacent nodes as circles. The common identifier is that the
postfix is depicted as being incremented by one (thus to _1 in
comparison to the passed on designations of block 220).
According to certain embodiments, each node with an ID that
is adjusted according to process 200 would be correspond-
ingly removed from KU.
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With respect to FIGS. 4A-4D, depicted therein are graphi-
cal representations of examples of the operation of block 230.
For example, FIG. 4A depicts a simple example of passing on
the ID of the adjacent node. FIG. 4B illustrates the passing on
the smallest ID (alphabetic sorting, letters also considered) of
the adjacent node under consideration.

In addition, it may also be necessary to resolve ambiguous
designations and/or prevent the duplicate of ID assignment by
the assignment of some additional postfix, for example “a,”
“b,” “c,” etc. in ascending sequence of the bundle lengths. By
way of example and with reference to FIG. 4C, if bundle
lengths are the same, sorting may occur in the sequence of the
object IDs. FIG. 4D, on the other hand, shows how the prin-
ciples of the invention may be used to avoid ambiguity (and/
or risk of duplicate ID assignment in the result) due to
replacement of one or more designations (e.g., because of
transfer of an entire pickup) in combination with execution of
the function according to the second embodiment described
above. In the example, it is assumed that #K:A15*1B_1 is
included in the quantity KZ, but not in the quantity KU. If
#K:A15*1B_1 would be included in the quantity KU, the
procedure would be according to the standard case. The risk
of a duplicate ID assignment would not exist since
#K:A15*1B_1 would be assigned another ID at a later time.

FIG. 4E depicts how the principles of the invention may be
used to avoid ambiguity (and/or risk of duplicate ID assign-
ment in the result) based on relocation of one or more desig-
nations, also in combination with execution of the function
according to the second embodiment described above. If in
the case of #K:X15*1V_0 there is only one adjacent node,
#K:X15*1V_1 would be permissible. The sequence of pre-
fixes “c” and “d” may be selected as specified above. More-
over, the risk of a duplicate ID assignment in the result may be
eliminated by appending, and if necessary continuing to
increment a postfix, until a postfix is found that leads to an ID
without a corresponding risk.

FIG. 4F depicts another example which determines how
IDs are assigned in case of a simultaneous occurrence of the
case described above with reference to FIG. 4B and the case
described above with reference to F1G. 4C.

It should further be appreciated that, in a case where a node
that will get a node ID (element ID) is an end point of one or
more zero segments, the node ID may be passed onto all other
nodes that can be reached exclusively via zero segments. As
noted above, the related nodes would then preferably be
removed from the KU.

Referring now back to FIG. 2, the operation of block 230 is
preferably carried out in a repeated manner analogously,
whereby during each loop run, the previously considered
adjacent node represents the new home node to be consid-
ered. At block 240, the loop back to block 230 is executed
until the home nodes considered contain no more adjacent
nodes that are contained in KU.

In some cases, as noted above, nodes may be assigned a
letter in addition to a number as a postfix. If this type of ID is
to be passed on to adjacent node, only the number of the
postfix need be incremented, not the letter.

Once it is determined at block 240 that there are no addi-
tional adjacent nodes, process 200 may continue to block 250
where any nodes from KZ that are adjacent to but not con-
tained within KU may be processed. In particular, according
to certain embodiments one node out of this set of leftover
nodes may be designated as a new home node. It may be
preferable to select the node having the lowest postfix number
as a first selection criterion and the lowest 1D (letters also
included) as a second selection criterion. Once the new node
is selected at block 250, process 200 may revert to block 230
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and proceed in an analogous fashion as previously described
above with respect to blocks 230 and 240, with one potential
modification. Specifically, instead of incrementing the postfix
number, an additional postfix “A” may be appended to the ID,
thereby further ensuring uniqueness.

While the preceding discussion set forth the reassignment
operation for wiring harness nodes, the present disclosure
further envisions that wiring harness bundle IDs will be simi-
larly reassigned as part of the wiring harness drawing author-
ing software tool and the functions it performs, as described
above with respect to FIG. 1. Specifically, wiring harness
bundles receive their new bundle IDs following the above
update of the node IDs. Each bundle derives its ID from the
IDs of the two nodes that connect it. In the following, these
two nodes are designated as adjacent nodes. A prefix “#K:”
that may be present need not be considered in this process.
When a part is placed on a node then the node-ID and the
part-ID should be different in order to ensure that IDs are
globally unique. This can be accomplished using different
prefixes.

In certain embodiments, the two node IDs to be passed on
are separated with the separator “/”” The ID (without prefix
“#K:”) of the adjacent node having the smallest postfix num-
ber, as a first selection criterion, and the lowest ID (letters also
included) as a second selection criterion, may be set at the
positionto the left of the separator, with the ID (without prefix
“#K:”) of the other adjacent node being set to the right of the
separator. Finally, the new bundle ID may further be provided
with a separate prefix “#B:”.

Therefore, a postfix need be appended only if two or more
bundles connect the same two nodes and in this case also only
for the respective bundle affected. In this example, the symbol
“” is followed by a serial number starting with 0 for each
tuple considered. The sequence may be based on ascending
bundle length. For bundle lengths that are the same, the
sequence may not be specified for these elements. Three
examples of the bundle ID reassignment process are illus-
trated in FIGS. 5A-5C.

In addition to reassignment of node and bundle IDs,
another aspect of the invention is to further provide for the
reassignment of the IDs of wire protection parts that are
positioned along a segment (bundle). Specifically, wire pro-
tection parts (KBL::Wire_protection_occurrence) that are
positioned on a segment (KBL::Protection_area) may receive
their wire protection part IDs following the assignment of the
bundle ID. In certain embodiment, each wiring protection
part derives its new ID from the respective bundle on which it
is placed. A prefix “#B:” that may be present need not be
considered here. Instead, a separate prefix “#L.” may be
added.

A postfix may be appended only if two or more wire pro-
tection parts are positioned on the same bundle, and in that
case, need be appended only for the respective affected wiring
protection parts. In this case, the symbol “:” may be followed
by a sequential number starting with 0 for each bundle. The
sequential number may be determined by using the distance
of the starting point from the starting point of the bundle in
ascending sequence, as the first selection criterion, and by
using the distance of the end point, also from the starting point
of'the bundle in ascending sequence, as the second selection
criterion. Additionally, as a third selection criterion, the
article number of the affected wiring protection parts in
ascending sequence may be used. Finally, a tool-internal
object ID may be used as a fourth selection criterion, which is
an ID correspond to a data object in memory corresponding to
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awiring harness element (e.g., GUUD). Four examples of the
reassignment of the IDs of wire protection parts are illustrated
in FIGS. 6A-6D.

Once the above process of reassigning IDs for all nodes,
bundles and wiring protection parts have been completed, any
remaining parts that may be positioned on a segment (bundle)
(via KBL::Fixing_assignment) may be similarly reassigned.
In certain embodiments, any remaining parts (KBL::Fixin-
g_occurrence and KBL::Accessory_occurrence) that are
positioned on one segment (per KBL::Fixing_assignment)
may receive a part ID that is a derivation of the respective ID
occurs analogously to the procedure described above with
respect to the wiring protection parts. However, “#1:” may be
used as a prefix—for fasteners and/or accessory parts.

Moreover, in the case of remaining parts, a postfix may
only be appended if two or more parts (fasteners and acces-
sories may be considered in common) are positioned on the
same bundle and in this case, also only for the respective
affected parts. In this case, the sign “:” followed by a sequen-
tial number starting with 0 for each bundle may be appended.
The sequential number may be determined by the following
selection criteria:

as the first selection criterion, using the distance of the

starting point from the starting point of the bundle in
ascending sequence;

as the second selection criterion, using the article number

of the affected wiring protection parts in ascending
sequence; and

as the third selection criterion, the tool-internal object ID.

Two examples of the ID reassignment process for such
remaining parts are illustrated in FIGS. 7A-7B. Note the
assignment of the post-fix “:0” to “:1” in the sequence of
article numbers.

All accessory parts that reference one or more connectors/
connections/cable lugs may receive their part IDs from the
respective node on which it is placed. If a part is positioned on
several nodes simultaneously, the part may inherit from all
such node IDs (without prefix “K:”) in ascending alphabetic
sequence. The node IDs may be separated by the separator
“1”. In the case described above, “#1:” is used as prefix.
Moreover, a postfix may only be appended if, without con-
sideration of connectors/connections/cable lugs, two or more
parts have the same node assignment. In this case, the symbol
“” may be appended, followed by sequential numbers start-
ing at O for each node. The sequential number may be deter-
mined by the following selection criteria:

as the first selection criterion, using the article number of

the affected parts in ascending sequence; and

as the second selection criterion, using the tool-internal

object ID.

Two examples of the ID reassignment process for such
accessory parts are illustrated in FIGS. 8A-8B. Note the
assignment of the post-fix “:0” to “:1” in the sequence of
article numbers.

While accessory parts that reference one or more connec-
tors/connections/cable lugs receive their part IDs following
the process described above and exemplified in FIGS. 8 A-8B,
accessory parts that are simultaneously assigned to one node
and reference one or more connectors/connections/cable lugs
ultimately derive their ID from the respective connector/con-
nection/cable lug(s) that it references.

It should be appreciated that the above process for the
reassignment of vehicle wiring harness components allows
design changes and comparisons to be made in an efficient
and automated fashion, even across product lines. This is
made possible, at least in part, by virtue of the fact that design
changes (e.g., deletion of nodes/bundles and subsequent new
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system) components which are not removed or altered will be
assigned the same 1D as before, thereby dramatically simpli-
fying the design and manufacture process, including the pro-
cess of communicating design changes to vendors.
While the invention has been described in connection with
various embodiments, it should be understood that the inven-
tion is capable of further modifications. This application is
intended to cover any variations, uses or adaptation of the
invention following, in general, the principles of the inven-
tion, and including such departures from the present disclo-
sure as come within the known and customary practice within
the art to which the invention pertains.
What is claimed is:
1. A computer-implement method for generating updated
vehicle wiring harness diagrams comprising the acts of:
receiving, by a processor-based computer, a user request to
alter vehicle wiring harness data, wherein the vehicle
wiring harness data corresponds to a vehicle wiring har-
ness diagram having a plurality of nodes and a corre-
sponding plurality of node identification tags (IDs);

reassigning, by the processor-based computer and in accor-
dance with at least one predefined rule, the plurality of
node IDs corresponding to at least the plurality of nodes
altered in response to the user request; and

generating, by the processor-based computer, an updated

version of said vehicle wiring harness diagram in accor-
dance with said node ID reassigning.

2. The computer-implement method of claim 1, wherein
each of the plurality of nodes in the updated version of said
vehicle wiring harness diagram corresponds to a unique node
D.

3. The computer-implement method of claim 1, wherein
the vehicle wiring harness diagram further comprises a plu-
rality of bundles and a corresponding plurality of bundle IDs.

4. The computer-implement method of claim 3, wherein
the method further comprises reassigning, by the processor-
based computer and in accordance with the at least one pre-
defined rule, the plurality of bundle IDs corresponding to at
least the plurality of bundles altered in response to the user
request, and wherein said generating further comprises gen-
erating, by the processor-based computer, the updated ver-
sion of said vehicle wiring harness diagram in further accor-
dance with said bundle ID reassigning.

5. The computer-implement method of claim 3, wherein
each of the plurality of nodes in the updated version of said
vehicle wiring harness diagram corresponds to a unique
bundle ID.

6. The computer-implement method of claim 3, wherein
the vehicle wiring harness diagram further comprises a plu-
rality of wiring protection parts and a corresponding plurality
of wiring protection part IDs.

7. The computer-implement method of claim 6, wherein
the method further comprises reassigning, by the processor-
based computer and in accordance with the at least one pre-
defined rule, the plurality of wiring protection part IDs cor-
responding to at least the plurality of wiring protection parts
altered in response to the user request, and wherein said
generating further comprises generating, by the processor-
based computer, the updated version of said vehicle wiring
harness diagram in further accordance with said wiring pro-
tection part ID reassigning.

8. The computer-implement method of claim 1, wherein
each of the plurality of nodes in the updated version of said
vehicle wiring harness diagram corresponds to a unique wir-
ing protection part ID.

9. The computer-implement method of claim 1, wherein
the atleast one predefined rule comprises passing on node IDs
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from at least one of the plurality of nodes that is on a zero
segment of the vehicle wiring harness diagram.

10. The computer-implement method of claim 1, wherein
the at least one predefined rule comprises inheriting node IDs
from an adjacent one of the plurality of nodes.

11. A computer program product, comprising:

a non-transitory processor readable medium having pro-
cessor executable code embodied therein to provide
voice interaction in a vehicle, the processor readable
medium having:

processor executable program code to receive a user
request to alter vehicle wiring harness data, wherein the
vehicle wiring harness data corresponds to a vehicle
wiring harness diagram having a plurality of nodes and
a corresponding plurality of node identification tags
(IDs),

processor executable program code to reassign, in accor-
dance with at least one predefined rule, the plurality of
node IDs corresponding to at least the plurality of nodes
altered in response to the user request, and

processor executable program code to generate an updated
version of said vehicle wiring harness diagram in accor-
dance with said node ID reassigning.

12. The computer program product of claim 11, wherein
each of the plurality of nodes in the updated version of said
vehicle wiring harness diagram corresponds to a unique node
D.

13. The computer program product of claim 11, wherein
the vehicle wiring harness diagram further comprises a plu-
rality of bundles and a corresponding plurality of bundle IDs.

14. The computer program product of claim 13, wherein
the processor readable medium further comprises processor
executable program code to reassign, in accordance with the
at least one predefined rule, the plurality of bundle IDs cor-
responding to at least the plurality of bundles altered in
response to the user request, and wherein the processor
executable program code to generate further comprises pro-
cessor executable program code to generate the updated ver-
sion of said vehicle wiring harness diagram in further accor-
dance with said bundle ID reassigning.
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15. The computer program product of claim 13, wherein
each of the plurality of nodes in the updated version of said
vehicle wiring harness diagram corresponds to a unique
bundle ID.

16. The computer program product of claim 13, wherein
the vehicle wiring harness diagram further comprises a plu-
rality of wiring protection parts and a corresponding plurality
of wiring protection part IDs.

17. The computer program product of claim 16, wherein
the processor readable medium further comprises processor
executable program code to reassign, in accordance with the
at least one predefined rule, the plurality of wiring protection
part IDs corresponding to at least the plurality of wiring
protection parts altered in response to the user request, and
wherein said processor executable program code to generate
further comprises processor executable program code to gen-
erate the updated version of said vehicle wiring harness dia-
gram in further accordance with said wiring protection part
ID reassigning.

18. The computer program product of claim 11, wherein
each of the plurality of nodes in the updated version of said
vehicle wiring harness diagram corresponds to a unique wir-
ing protection part ID.

19. The computer program product of claim 11, wherein
the atleast one predefined rule comprises passing on node IDs
from at least one of the plurality of nodes that is on a zero
segment of the vehicle wiring harness diagram.

20. The computer program product of claim 11, wherein
the at least one predefined rule comprises inheriting node IDs
from an adjacent one of the plurality of nodes.

21. The computer-implement method of claim 1, wherein
reassigning the plurality of node IDs comprises reassigning
one or more node IDs that are not user modifiable.

22. The computer program product of claim 11, wherein
the processor executable program code to reassign the plural-
ity of node IDs comprises processor executable program code
to reassign one or more node IDs that are not user modifiable.
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